Summary.-The total number of children under 15 years of age with intracranial tumours in Denmark during the years 1935-1959 was found to be 533. The average incidence was 21 new cases/106 children/year during the 25-year period in question, and 25/106 children/year during the first 17 years of Danish cancer registration. The sex ratio (290 boys to 243 girls) was not significantly different from that of the child population in Denmark. In 219 cases the tumour was located in the supratentorial and in 314 in the infratentorial space. 9300 of the tumours were histologically verified, with the following order of frequency for the most usual types: astrocytomas (all grades), medulloblastomas, ependymomas, and craniopharyngiomas. Follow-up was 1000%. For the 345 children who survived for more than one month after operation or diagnosis, 36% were alive after 15 years. 119 patients were alive in April 1974 and these were all observed between 15-40 years after diagnosis and operation. Of these 44 had tumours in the supratentorial and 75 in the infratentorial space. 660/" of the survivors with supratentorial and 9000 with infratentorial tumours led a normal life.
INTRACRANIAL TUMOURS represent the second commonest type of tumour in children. So far the frequency of brain tumours in childhood has mostly been based on materials from single departments (paediatric, neuropathological or neurosurgical) or in reports referring to selected histological tumour types (Matson, 1969; Koos and Miller, 1971; Slooff and Slooff, 1975) . Such studies give a limited view of the epidemiological pattern of brain tumours in children (Schoenberg et al., 1976) . Annual incidence rates between 1 0 and 5 0 x 105 for intracranial tumours in children less than 15 years of age have been reported in cancer registration from many countries (Doll et al., 1966; Bjelke, 1970; Doll et al., 1970; Teppo et al., 1975) , while other epidemiological studies have shown an annual incidence rate of 2 0-2-6 intracranial tumours per 100,000 children in various regions or countries (Bergstrand et al., 1958; Marsden and Steward, 1968; Gjerris, 1976; Schoenberg et al., 1976) .
However, lack of clarity in the criteria of tumour classification, considerable variation in the age range accepted as childhood, and selection of the patient material, make comparison of incidence and survival reported in the various series difficult.
The purpose of the present study was to investigate the frequency of brain tumours in infancy and childhood in Denmark during the years 1935-1959, and to evaluate the long-term prognosis in relation to histology and location of the tumours. During the period in question the Danish population was stable and all the patients were subject to follow-up from 1 to 40 years after diagnosis or operation of an intracranial tumour. It was furthermore intended to compare the findings of incidence and survival in children with data on brain tumours from the eastern part of Denmark (Gjerris, 1976; Gjerris et al., 1976) . METHODS 
ANI) MATERIALS
A total of 533 children aged under 15 years were registered in the files ot 5 neurosurgical departments in Denmark and in the Danish Cancer Registry (founded 1942) Kommunehospital, (1958) . A further 76 children under 15 years of age were reported to the Danish Cancer Registry as having intracranial tumours. An intensive analysis revealed that 70 of these children suffered from different diseases (i.e. arterio-venous malformations, hydrocephalus, extracranial epidermoid cysts, epilepsy, enceplhalitis and many others) and 6 children, reported only by death certificates, could not be traced back to any hospital. These 76 children are not included in this study.
All 533 children with a diagnosis of brain tumour, verified by histology, operation, radiology and/or post-mortem studies, have been included. Histological samples were available from 88% of the patients and were used for histological reclassification, and all X-ray examinations were reviewed. All 533 patients have been followed, either to recurrence and death or to April, 1974 . All case materials have been obtained and all the survivors but six personally re-examiined. For the other 6, full descriptions were available from their family or a plhysician.
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RESULTS
Incidence
The total of 533 children with verified brain tumours gives an average annual incidence of 21 x 10-6 during the 25 years, and an average annual incidence of 25 x 10-6 during the years 1945-1959 (Table I) . (Table III) . Most of the infra- The astrocytomas were not separated into benign and malignant types in Tables IV and V, because most of the tumours were benign. In the supratentorial group 1 malignant astrocytoma was found in the midline and 7 in the lateral area. Only 4 malignant astrocytomas were found among the infratentorial tumours, one in the cerebellum and 3 in the brain stem. Most of the unclassifiable gliomas and tumours were malignant. The children with tumours (*) not histologically verified (initially 7%) or without possibility of revision (5%) most often had their tumours located in the midline of the supratentorial area or in the brain-stem. The numbers in brackets in Tables IV and  V (Table VI) . Three-quarters of the children so treated received skin doses between 2,500 and 6,000 rad. (Table VII) . Fig. 1 shows the cumulative survival rates for the different periods both for all patients and for children surviving the operation more than one month. 35-4000 of the patients surviving more than one month after diagnosis or operation were alive after 15 years, and 3500 after 25 years. The falling operative mortality during the different periods, and the small difference in survival at 25 years of observation are seen. The survival rates in 1955-59 are lower than in 1945-49 and 1950-54. All the rates at 15, 20 and 25 years of observation are, however, within the 9500 confidence limits of the total figure from 1935 Fig. 1 . The numbers of patients still alive and under observation during the period are given in Table VII. diagnoses in the survivors who had received radiotherapy were so heterogeneous that it was not possible to evaluate the influence of this treatment on the long-term prognosis. The social and physical data of the survivors are shown in deficient; one had been in care before the operation, and one was in care because of severe muscular disease. Nineteen patients were receiving disablement pensions, 6 of whom had some working capacity. Eleven suffered severe neurological sequelae; 7 were blind as a result of long-lasting papilloedema and 5 of these were found in the infratentorial group. Slight neurological sequelae were found especially in the supratentorial group, and most of the findings were epilepsy, reduced visual acuity, dementia and hemiparesis. About two-thirds of the survivors with a supratentorial, and 90% with an infratentorial tumour are healthy.
DISCUSSION
This population-based study of brain tumours in infancy and childhood, with a long observation time, confirms a favourable prognosis for children with supratentorial and infratentorial astrocytomas. The present investigation also shows a number of survivors with other types of brain tumour.
The mean annual incidence of 25 per 106 children with newly diagnosed brain tumours is in agreement with incidence studies or cancer registry materials from the last 10 years (Doll et al., 1966; Cohen and Modan, 1968; Marsden and Steward, 1968; Bjelke, 1970; Doll et al., 1970; Percy et al., 1972; Stewart et al., 1973; Teppo et al., 1975; Young and Miller, 1975; Schoenberg et al., 1976; Heiskanen, 1977 material from the period in question (Doll et al., 1966; Doll et al., 1970; Teppo et al., 1975) , the annual incidence rates in the present study are a little lower than in some other countries (Canada, Israel, New Zealand) but close to the rates for the other Scandinavian countries, England, Holland, Scotland, and the USA. Our study is retrospective, but the social system in Denmark ensures that sooner or later all children with symptoms of a brain tumour are admitted to hospital and reported to the Cancer Registry. The few patients with a clinical suspicion of a brain tumour, but without verification discarded by us, will not influence the incidence value given. In a material of 323 intracranial tumours in children (upper age limit: 16 years) Heiskanen (1977) found an incidence rate of 2-4 X 105 in the years 1958-1967, but the Finnish Cancer Registry found an incidence rate of 3-3 in the years -1970 . Heiskanen (1977 believes that this difference is probably due to improved diagnosis, but, as we in the present study have found the same rate as Heiskanen, we believe the slightly higher rates in the cancer registries in some Scandinavian countries are due either to an error in diagnoses or to the fact that the data from the cancer registries include intraspinal and peripheralnerve tumours and these tumours are very often impossible to distinguish in the tables.
Many reports show differences both in location and histological typing (Koos and Miller, 1971; Schoenberg et al., 1976) .
Many of these differences are caused by different histological definitions of tumour criteria (Behrend, 1974) , and especially by varying age range for childhood. Cancer registry studies are dependent on the rate of notification, which is very high in Denmark (Clemmesen, 1965) , but influenced by different coding practices (Clemmesen, 1965; Schoenberg et al., 1976) or, in big countries, by different neuropathological judgements of tumour type (Ziilch, 1971; Russell and Rubinstein, 1977) . The neuropathological definition is almost uniform in Denmark, and the differences in histological typing between the neuropathological centres are small and insignificant, as is clear from an earlier study from the eastern part of Denmark (Gjerris et al., 1976) . There are differences in the percentage distribution of the histological types in many groups of material, especially in those with a higher upper age limit than the present up to 15 years of age (Koos and Miller, 1971; Dohrman et al., 1976a, b; Schoenberg et al., 1976) . The percentage distribution, in the material of Krenkel (1972) and of Yates and Becker (1976) , of both the larger and smaller groups of tumours is very similar to that in the present study. We have in the age group 10-14 years found both pituitary adenomas and acoustic neurinomas, in accordance with the comprehensive study of Zulch (1965) . Variations in coding practice between cancer registries may cause difficulties in comparison; in Denmark, for instance, craniopharyngiomas are coded under "pharynx".
Most reported series of brain tumours in children show an excess of boys (Weickmann, 1969; Koos and Ailler, 1971; Slooff and Slooff, 1975; Teppo et al., 1975; Yates and Becker, 1976) . We saw only a slight and non-significant male excess especially in comparison with the child population of the years in question. The same was found by Schoenberg et al. (1976) in Connecticut, USA.
The mean ages at diagnosis differ in the reported series, presumably because of the very different upper age limits for childhood, the upper limit varying between 12 and 20 years (Matson, 1969; Koos and Miller, 1971; Till, 1975; Yates and Becker, 1976; Dohrman et al., 1976a, b; Heshmat et al., 1976; Schoenberg et al., 1976) . The few studies using the usual paediatric upper limit for childhood of 15 years of age also show varying age rates of incidence. Hendrick et al. (1975) saw a sharp fall in incidence after the age of 10 years and Schoenberg et al. (1976) found a peak incidence rate at 6'4 years, whereas Teppo et al. (1975) and the present population study show no significant difference in age distribution from the child populations in Finland and Denmark respectively.
The distribution of the tumours in the intracranial space is similar to that in most other reports, both of population studies and of studies of selected groups, i.e. about 40-45% for the supratentorial space and 55-60% for the infratentorial space (Weickmann, 1969; Arendt and M1ller, 1973; Stewart et al., 1973; Heiskanen, 1977) .
There seems to be a tendency to a higher rate of supratentorial tumours in reports from the last 15 years, but this might be caused by the varying upper age limit for childhood (Weickmann, 1969) and the inclusion of a higher number of patients with no histological verification of the tumours.
The operative mortality is similar to that of other series from that time (Odom et al., 1956; Bergstrand et al., 1958; Weickmann, 1969) and the survival rate is similar to that in more selected series of single histological tumour types (Gol, 1962 (Gol, , 1963 Matson, 1969; McFarland et at., 1969; Weickmann, 1969; Geissinger and Bucy, 1971; Chatty and Earle, 1971; Lassiter et al., 1971; Coulon and Till, 1977) . 36% of the children are alive after at least 15 years of observation and most of the survivors lead a normal social life. There is no difference in the present survival rates and those from a previous study from the eastern part of Denmark (Gjerris et al., 1976) . No significant difference in the 25-years' survival rate could be shown in the present study during the periods of time recorded.
According to this study, we can in the future expect an annual incidence rate of brain tumours for Danish children between 22 and 29 new cases per 106 children. Furthermore, the present series show that in future studies of children suffering from intracranial tumours we can expect a 25-year survival rate of 35% (95% confidence limits: 23-47) for children surviving the operation for more than one month, and we hope new trends in treatment may further increase this survival rate.
